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Abstract 

The foundation for the term transience is Ischaemic heart disease (Coronary Artery Disease) and 

the requirement for improving the sensitivity level of indicative methods would much helpful. 

Hence the conventional machine learning techniques to Ischaemic heart disease prediction are 

used by making the assumption that similar type of feature space will be present in training and 

test data with the similar principal distribution. Also this technique may not hold few of the real 

world applications because there might be few training data for the task of heart disease 

prediction in multiple patients i.e. target task whereas there exist adequate secondary information 

for drug sensitivity or intolerance prophecy in various coronary artery disease patients (target 

task) and still there exists a enough amount of secondary data for drug sensitivity prophecy with 

another category of disease called heart disease (related task) and it will be present in diverse 

feature space or labeling. Hence the performance metric of prediction based algorithms are 

upgraded by transfer learning concept and this has to be executed on the target task‟s test data by 

purchasing the related task‟s secondary data. In this projected method, the two types of transfer 

learning methods that unite the secondary data from the associated task with the target task‟s 
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training data to develop the performance of prophecy on the target task‟s test data.  The 

performance of transfer learning approach is estimated and the results show the effective 

performance of the method and their supremacy regarding the baseline methods while 

incorporating the secondary data. The method is extended to execute ROC analysis to maintain 

the transaction among sensitivity. The ROC analysis depicts the vast enhancements in the field 

of sensitivity. 
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1. INTRODUCTION 

Ischemic heart disease is termed as “coronary artery disease” where the arteries are hardened. 

Ischemia is caused by the fabrication of "Cholesterol plaque” on the arteries which reduces the 

oxygen level and blood flow level to the heart. The heart attack happens when the artery is 

blocked by the plaque [9]. The artery block is due to the consumption more cholesterol 

substance, smoking, obesity, avoidance of fruits and exercise, alcohol and high level of stress. 

Coronary artery disease is occurring for many years and the problem is not observed till the 

blockage occurs in the heart which leads to heart attack. But there are numerous ways to treat 

and avoid coronary heart disease by maintaining healthy lifestyle [13]. 

The various types of test are available for identifying the heart disease and they are listed below:  

 Electrocardiogram (ECG or EKG – the contraction and relaxation is observed and this 

device ECG can identify the irregular heartbeats, damage, insufficient flow of blood and 

its enlargement 

 Blood test – When the cells pass away, the measure of enzyme is checked since they are 

"markers" that may damages the heart.  

 Nuclear scan – The portion of the heart which is lacking from blood flow and the 

pumping activity is exposed. The blood flow can be identified by nuclear scan with the 

help of radioactive tracers.  

 Coronary angiography (or arteriography) – The special kind of dye and X-rays are used 

to display the interior part of the coronary arteries.  

 The heart disease may be identified with the help of above methods and it can be treated 

by the medicines for various purposes. Most of the heart patients react differently to similar 

kinds of drug during coronary stent, coronary angioplasty and coronary artery bypass surgery. 
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This difference is due to the infectious substances, hormonal changes, lack of immunity, 

unhealthy food habits, consumption of alcohol and cigarettes and this makes very difficult to 

identify the heart disease drug [8].  

 

                               Figure No: 1 Concept of Transfer Learning Approach 

  

 There are huge amount of people connected with the heart disease by losing their lives 

hence the research was more intended towards data mining, biological terms and machine 

learning [11]. The old machine learning algorithms are used to predict the level of drug 

sensitivity to enhance the performance level of prediction theories. The main intention of this 

paper is providing the transfer learning concept for the domain of medicine like heart disease by 

integrating the secondary data of related task with the target data that makes the machine 

learning algorithm to attain the performance at the higher level in the target data and the 

experimentations has been performed by taking the various datasets by integrating one at a time 

to describe the predictivity and the stability of the algorithms based on prediction and it is 

depicted in figure 1 [12].  

 The training data may be outmoded and there are also few parts to be reprocessed. The 

knowledge obtained from the reprocessed data can be again used in classification training of the 

new data [17].  The concept of same and different distribution are utilized where the data can be 

discovered by occupying a few labeled new data in same-distribution training data by taking the 

majority of effectiveness of every old data instance. The old training data may become old 

fashioned in different distribution mode from the recent ones and this is termed as training data 
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of different distribution. The classification theory which is having good quality is learnt utilizing 

the same-distribution and diff-distribution training data [12]. The transfer learning method is the 

way of learning procedure is correlated to knowledge transfer learnt from new to old data.  

 The projected method described in this paper is to frame the structure for transfer 

learning and to examine accuracy using the Probability Approximately Correct (PAC) theory. 

The concept of boosting is used in different distribution of the training data which is not similar 

from sources of the same-distribution data by repeatedly fine tuning the weights of training data. 

In the learned model, even though the similar distribution data is very sparse the rest of the diff-

distribution data are the added training data that boost the level of confidence of the learned 

model [14]. The result shows that the boosting-based structure framework is implemented called 

as TrAdaBoost which is the easy transfer learning approach with the highest level of 

performance.  

 

2. RELATED WORK 

The heart is the most crucial part since the life is entirely dependent upon the effectual 

functioning of the heart. Among the 74 attributes, Dewan, A et al have taken 14 attribute and 

projected the effectual hybrid methods for predicting the heart disease. The approach is very 

efficient in predicting to examine and mine the uncertain knowledge of the heart disease [1]. The 

mixture of both K-means clustering and artificial neural network is utilized is the most crucial 

method in mining the uncertainty.  For the purpose of prediction, the attributes like age, gender, 

pressure, weight and the rate of cholesterol are taken [6]. Hence the grouping can be performed 

by k-means and Back propagation is utilized for prediction. The intention of this paper is to 

construct a prototype for maintain higher accuracy in heart disease prediction.   

 Dbritto et al used the theory of classification technique in predicting the heart 

disease. Since the Cardiac Disease (CD) is one of the foremost reasons of death [2]. The 

significant task is to discover the Cardiac disease in a simple manner. The errors occurring in 

medical diagnostics are very hazardous and costlier. Hence the techniques used in Data mining 

theory are more important to reduce the errors of medical diagnostics and to enhance the safety 

measures of the patients. In this method, the concept of decision tree is employed for identifying 

the heart disease and the decision tree comes under the category of classification approach by 

considering the terms like age, level of sugar and pressure and it identifies the count of the 
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patients who have cardiac disease by performing diagnostics by minimizing the time and the cost 

[7]. 

Shouman et al utilized the concept of Decision support system (DSS) in predicting the 

heart disease prediction and it is more important in the healthcare. The coronary sickness can be 

discovered by constructing the Decision support system. Nearly 70% of the people are suffering 

from coronary sickness [3]. Information mining turns out to be the solution to extract the hidden 

patterns and it is taken for the projected method. The different methods and data sets are 

available and the structure is implemented using c#. The prototype of the system is developed to 

examine the unidentified knowledge associated to the heart disease from the precedent heart 

diseases. It can untie complicated questions for discovering the coronary sickness and therefore it 

helps medical people by giving the choice of Decision support system [10].  

Lakshmi et al proposed the decision tree and neural network techniques due to the wide 

benefits of data mining approach. It plays the major part in healthcare which is more useful for 

all the people related to healthcare [4]. The cardiac disease is more emerging in the recent years 

and people lost their lives due to this heart disease. It helps to elaborate the unbalanced 

conditions of the health and which have a direct impact to the heart. The efficient decision 

making can be done by collecting the heart disease database which is not extracted to identify the 

concealed data.   The relationships among them can be discovered among various dimensions by 

data mining. This work investigates the functions of neural network and decision tree in 

categorizing and predicting the heart disease.  

Kahramanli et al proposed the Naive Bayes approach and WAC (Weighted Associated 

Classifier) for predicting the heart disease.  It is the menacing disease that may lead to death and 

severe disableness [5]. Still there are no appropriate tools for identifying the unknown data and 

data mining became the remedial approach in predicting the heart diseases. The terms like 

height, pressure, weight, and cholesterol are considered for testing whether the patient is affected 

with the disease or not.  

The remaining sections are described as follows: section 3 describes the overview of 

transfer learning, section 4 describes the proposed method, section 5 describes the results and 

discussion, section 6 gives the conclusion and section 7 gives the references. 
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3. TRANSFER LEARNING – OVERVIEW 

With the help of trained labeled or unlabelled data of statistical models, the future data 

predictions can be made by the use of Traditional machine learning and transfer learning 

theories.  The problem raises in semi-supervised classification method where the good classifier 

cannot be built due to the utility of huge amount of unlabeled or few labeled data. The domains 

and the tasks are allowed in transfer learning and the distribution methods held in training data 

and testing data are not the same [16].  The process of transfer learning appears to be very 

important because the formerly learnt knowledge can be applied smartly by the people to resolve 

the upcoming difficulties by affording good solutions. 

 The method is called as “learning to learn” and it has been attracted by most of the 

researchers because of the reusability feature in machine learning methods. The figure 2 

describes the discrepancy between the traditional machine learning and transfer learning where 

the tasks are learnt from the scuff in machine learning and the formerly learnt knowledge is 

transferred to the target data and it also contains high quality data.   

    

   Figure No: 2 Relationship Between traditional Machine Learning and Transfer Learning 

 The transfer learning is the capability of a system to be familiar with and apply the 

knowledge learnt in earlier tasks to new tasks. It is intended to mine the knowledge from more 

number of source tasks and the same knowledge can be applied to the target task. In multi taking, 

the entire source and target data are learnt whereas in transfer learning it pays more attention 
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towards target task. The functioning of source and target data is not even in transfer learning.  

The roles of the source and target tasks are no longer symmetric in transfer learning [15]. 

4. PROPOSED METHOD 

4.1 Projected Transfer Learning Approach 

The projected transfer learning approach is described in figure 3. The descriptors for the 

drug sensitivity in heart disease patient‟s transfer learning attributes are mentioned below: 

Given: 

 Target Training Set T = {(a1, b1),….,(am, bm)} where ai ϵ R
P 

 Target test set TT = {tt1,….,ttr}
 

 i  target training example with p features called as genes
 

 bi ϵ R where R  corresponding label of ai and tti ϵ R
P 

 i  target training example with p features called as genes
 

 Target training set and test set are said to be disjoint and,
 

 m, r  no. of training and test examples
 

 Auxiliary dataset, S = {(s1, u1),….,(sf, uf) where si ϵ R
n
  ith example of with n features 

(genes)
 

 Ui ϵ R  corresponding label of  si  and n
 

 n  no of features or genes present in the auxiliary data but it is different from p
 

 p  no of genes in the target task
 

The aim of the model is to improvise the prediction level performance on the TT i.e. 

target test set of the target task. (i.e., prediction of coronary angioplasty sensitivity in various 

heart disease patients) through exact model learning by the utilization of the secondary data set S 

and the target training set T. The problem statement is described in the table 1.   

Learning Objective Analyzing the predictions on the target set of the task 

Target task Prediction of coronary angioplasty in various heart disease 

patients 

Related task Prediction of another particular drug in patients with 
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another heart disease type 

Target test data Target training set T = {(ai, bi)} 

Target test set TT = { tti} 

Related test data Auxiliary data set S  = {(si, ui)} 

Heart Disease Types: Cardiac arrest, congestive heart 

failure, stroke and Arrhythmia  

                    Table No: 1 Problem Statement 

The below mentioned steps are used to integrate the auxiliary data into the target training 

set: 

(i) When the number of features or genes p present in the target training set T is more than the 

amount of genes present in the auxiliary data set S and hence the method of feature selection can 

be used on T that is demonstrated in step 2. Else, perform gene or feature selection on S without 

the generality loss where the value of p > n. 

(ii) The gene or feature q is selected from T depending on the score level calculated by the 

normalized statistical leverage score and it is based on the matrix computation called C, U, R 

of T and the input rank parameter l. (In the projected work, q = n and the default parameter 

values for l, c, and " in the CUR function). Hence it is necessary to save the index value of 

the highest q leverage scores in I where q < p whereas these indexes communicate to the q‟s 

locations in the matrix T. Then the q features are selected from the target training set T 

depending on the I positions as well as the target training examples are stored with the q 

features in T' = {(a1', b1'),….,(am', bm')}. 

iii) The steps described below are the alternate version of the SMOTE (synthetic minority 

over-sampling technique) where each example provided in the auxiliary dataset S obtains a 

explanation closer to the target training set T' : 
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Figure No: 3 Projected transfer Learning Approach 

 The dataset and the description required for the projected work is given in table No 2. 

Attribute Description 

Age 30 to 50 = 1, 51 to above = 2 

Chest pain 1: typical angina 

2: atypical angina 

3: non-anginal pain 

4: asymptomatic 
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Table No: 2 Dataset and the Description 

1) The x no of samples is selected from the auxiliary dataset S. The sample size is y = 100. 

For every example provided, si and 1 i y, that are selected from S where the maximum 

number of genes are present. Then ai‟s is si „s which is (k+1) nearest target training 

sample from T'. Let bi' is the corresponding label of ai. 

2) Alterations in the descriptions are selected from S using the computation method. 

3) D is the learning model used to induce on h. 

4) The very significant genes present in the target set are selected depending on the 

positions of I and they are saved in T'. The h is executed to T' to identify the predictions. 

5) Then the final output is predicted. 

The CUR matrix theory is performed to T. Then the indexes are stored which contains the 

maximum of n leverage scores of T in I. The n most important genes from the target training 

examples in T are selected using the positions in I. A learning algorithm is called on the auxiliary 

data with n genes combined with the target training examples with the n most important genes, to 

learn a model h. Then, the n most important genes in the target test set are selected using the 

positions in I. The model h is applied to the target testing examples with the n most important 

genes, to yield drug sensitivity predictions. The accuracy measures of the prediction methods are 

Blood pressure Normal (80to120) = 1 

High (above 120) = 2 

Blood sugar False = 0, True = 1 

ECG 0: normal 

1: having abnormality 

2: showing probable or definite ventricular 

hypertrophy 

Heart rate Normal (60 to 100) = 1 

High (above 100) = 2 

Angina Yes = 1, No = 0 

Class attribute 

Disease 0: <50% diameter narrowing (no disease) 

1: >50% diameter narrowing (Heart disease) 
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measured by the ROC curve with some important metrics. The accuracy is compared with other 

data mining algorithms. 

 

5. RESULTS AND DISCUSSION  

The proposed methods are compared with other data miming algorithms and it is shown in table 

3.  

 

Method Precision Recall F-measure ROC area Accuracy (%) 

Decision Tree 0.774 0.830 0.801 0.800 77.55 

K-Nearest 

Neighbor 

0.848 0.842 0.845 0.898 83.16 

Support Vector 

Machine  

0.824 0.824 0.824 0.894 82.283 

Transfer 

Learning 

0.827 0.897 0.860 0.836 84.15 

Table No: 3 Measuring the accuracy of the data mining algorithms 

 

 

Figure No: 4 Accuracy in detecting the prediction level 
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With the help of trained labeled or unlabelled data of statistical models, the future data 

predictions can be made by the use of Traditional machine learning and transfer learning 

theories.  The problem raises in semi-supervised classification method where the good classifier 

cannot be built due to the utility of huge amount of unlabeled or few labeled data. The domains 

and the tasks are allowed in transfer learning and the distribution methods held in training data 

and testing data are not the same. 

 

 The process of transfer learning appears to be very important because the formerly learnt 

knowledge can be applied smartly by the people to resolve the upcoming difficulties by affording 

good solutions and it is shown in table 3 and figure 4.  

 

6. CONCLUSION 

The drug sensitivity prediction can be enhanced by transfer learning approach. The transfer 

learning method first perform the gene selection to maintain the number of features or genes, 

second thing is altering the auxiliary data model of the related task to target training data and the 

third thing is integrating the auxiliary data with target training data by the integrated result as the 

source data into a standard machine learning algorithm. The accuracy is determined by the 

comparing the various data mining algorithms and the result shows that transfer learning is more 

accurate than the other data mining algorithms. 
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